Western blotting (Figure 2A) showed that the Enta- drial carriers are targeted to, and inserted into, the
Figure 1. Sequence Analysis of the Adenine Nucleotide Carrier from Entamoeba histolytica
(A) The putative membrane topology of the carrier; the schematic representation indicates the key residues of the signature motif (red circles) and the three amino-acid sequence repeats (bordered by blue dashed lines) that are typical for members of the mitochondrial carrier family. Colored circles represent the amino-acid residues of the Entamoeba carrier; these residues correspond to the bovine ADP/ATP carrier residues that are involved in binding of carboxy-atractyloside. Shown in green are amino-acid residues that are involved in the binding of the sulfate groups of carboxy-atractyloside; in blue, residues that bind the carboxy group of the inhibitor; and in purple, residues that have van der Waals interactions with this article online). The uptake of radio-labeled sides of this rooted tree, the ancestral organelle must have already contained a broad repertoire of MCF members. Entamoeba has subsequently lost all but one Phylogenetic Analysis of the Entamoeba of these carriers during its adaptation to a parasitic and MCF Protein anaerobic lifestyle. We carried out a phylogenetic analysis of known MCF subfamilies (Supplemental Data). The Entamoeba protein formed a cluster together with uncharacterized ho-
Concluding Remarks
The Entamoeba mitosome has reduced its transport mologs from the aerobic slime mold Dictyostelium discoideum, a close relative of to the mitosome-requires ATP to fold nuclear-encoded otes still contain a mitochondrial homolog [1, 3-6], even when they lack oxidative phosphorylation and an orproteins after import into mitochondria [30] . Our data suggest that the novel ADP/ATP carrier could supply ganelle genome [31] . These discoveries suggest that mitochondrial homologs may be essential for the the ATP for this, and any other, energy-requiring organelle process. Recent findings suggest that all eukaryeukaryotic cell. The highly simplified Entamoeba mito-
